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Description 

The invention concerns prosthetic discs and a 
simpie surgical procedure for implanting a pair of 
prosthetic disc capsules to repair a degenerated 
disc of the spine of a vertebrate, especially the 
spine of a human being. 

BACKGROUND OF THE INVENTION 

The normal intervertebral disc has an outer 
ligamentous ring called the annuius which binds 
the adjacent vertebrae together and is constituted 
of collagen fibers that are attached to the vertebrae 
and cross each other so that haif of the individual 
fibers will tighten as the vertebrae are rotated in 
either direction, thus resisting twisting or torsionai 
motion. Torsional movement between vertebrai 
segments is further restricted by the facet joints. 

Deep inside the annuius lies a nucleus puiposis 
of loose tissue which Is slippery and slimy (having 
about 85% water content) and moves about during 
bending from front to bacl< or from side to side. 
Thus, as the opposing surfaces of the vertebrae 
alter their parallel relationship to each other with 
bending, the nuclear tissue moves about to fill up 
the change in distance (wedging) that occurs in the 
opposing ends of the disc space. With bending, the 
annuius will bulge on the downward wedged side 
and be stretched tightly on the upward wedged 
side. 

A classical disc herniation occurs when the 
annular fibers are weakened or torn and the inner 
tissue of the nucleus becomes permanently 
bulged, distended, or extruded out of its normal 
annular confines. Leg pain in such cases results 
from this nuclear tissue (or an intact, weakened, 
bulging annuius) compressing a nerve which 
passes outward from the spinal canal to the leg. 

A major cause of persistent, disabling back 
pain takes place when the annuius becomes chron- 
ically inflamed by a degenerative process. Small 
nerves that come from branches encircling the 
outside of the annuius penetrate for a short dis- 
tance (perhaps 6 to 8 mm) into the annular fibers. 
Constant abnormal motion between the fiber layers 
of the annuius, due to loss of bonding between 
them, may stretch and grind the tiny pain fiber 
nerve endings. Thus the patient becomes sensitive 
to the slightest movement. These cases require 
some form of mechanical limitation to intervertebral 
disc motion at the painful segment. For the most 
persistent cases, bony fusions are often performed 
to stop the painful motion by permanently locking 
the vertebrae together. In many cases It may be 
preferred to allow some minor movement (less than 
that which causes the pain). Preserving some 
movement helps to prevent mechanical breakdown 



at nearby segments. At present, to attempt to make 
and maintain these flexible fusions is not reliably 
feasible. 

Whenever the nuclear tissue is herniated or 

5 removed by surgery, the disc space will narrow 
and lose much of its mobility. Considering that 
rotation is potentially destructive to the annuius and 
nucleus, rotation should be limited by any pros- 
thetic device to replace the removed, herniated or 

10 degenerated disc, preferably while allowing bend- 
ing, especially forward and backward. Lateral bend- 
ing is of lesser importance. 

Although we are not aware of any means cur- 
rently being used to preserve both the height of the 

75 disc space and important motions of the vertebral 
segment, a number of patents describe prosthetic 
discs that are said to be useful for those purposes. 
For example, U.S. Patent No. 3,875.595 (Froning) 
shows a prosthesis shaped to replace the entire 

20 nucleus puiposis of an intervertebral disc. Froning*s 
"prosthesis is a hollow, flexible bladder-like mem- 
ber which is filled with a fluid and/or plastic under 
adjustable pressure. The pressure may be in- 
creased or decreased while the prosthesis is in 

25 place over a period of time to determine by trial 
and error the optimum pressure, and thereupon the 
stem of the prosthesis is removed. The optimum 
pressure is maintained over an indefinite period of 
time by providing an inflating fluid or plastic having 

30 properties for holding fluid or water under pressure 
normally occurring within the disc sufficient to 
avoid depletion of the inflating contents, a feature 
which would duplicate the feature of the normal 
disc" (col. 1, lines 30-43). Froning's prosthesis has 

35 stud-like protrusions which fit into sockets that have 
been forced through the bony end plates of the 
adjacent vertebrae to anchor the prosthesis against 
slippage. 

U.S. Patent No. 4,349,921 (Kuntz) shows an 
40 intervertebral disc prosthesis formed from any bio- 
logically acceptable material such as high density 
polyethylene, polymethacrylate, stainless steel, or 
chrome cobalt alloy and dimensionally shaped to 
replace a natural disc. One of the longitudinal ends 
45 of the prosthesis can have a raised flange to facili- 
tate handling and to prevent penetration to an ex- 
cessive depth, while the other longitudinal end is 
wedge-shaped to facilitate insertion. The superior 
and inferior faces are provided with surface char- 
so acteristics such as grooves, corrugations, or projec- 
tions to produce a "friction-fit" and are convex to 
correspond to the adjacent vertebral surfaces. 

U.S. Patent No. 3,867.728 (Stubstad et al) 
shows intervertebral disc prostheses of a variety of 
55 constructions. Each of these prostheses has a core 
made of elastic polymer, e.g., a reinforced resilient 
block of elastomer such as silicone rubber or poly- 
urethane, and a covering providing an outer surface 
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of an open-pore tissue-ingrowth-receptive material. 
While most of the illustrated prostheses are single 
elements of a shape approximating that of a human 
disc, "another version includes a plurality of flexi- 
ble, curved, bar-like elements with configurations 
which allow them to lie side-by-side so as to oc- 
cupy the interior space of a natural disc from which 
the nucleus pulpcsus has been removed" 
(penultimate sentence of Abstract). See Figs. 23 
and 24. To repair a ruptured disc with either a 
single or a multi-element prosthesis, the inter- 
laminar space is posteriorly exposed and 
"laminectomy is performed to gain better access to 
the disc space and to provide an opening. ..through 
which the nucleus pulposus will be removed and 
the prosthesis inserted. The spinal dura and nerve 
root are identified, the root is dissected free, and 
together these are retracted laterally to expose the 
herniation" (col. 14, lines 17-27). After cleaning out 
the ruptured disc to create a space to receive the 
prosthesis, "the end plate that will be adjacent to 
the ingrowth surface of the prosthesis is scraped 
clean of loose tissue and left with a bleeding sur- 
face to promote fixation of the prosthesis by tissue 
ingrowth" (col. 14. lines 35-39). If the two-element 
prosthesis is used, "The two segments may be 
further stabilized by tying them together by cords 
129 or by suturing to one of the adjacent vertebrae 
or other available tissue" {col. 14, lines 48-50). 

Intervertebral disc prostheses which are me- 
chanically fastened between vertebrae are shown 
in U.S. Patents No. 4.554,914 (Kapp et al); No. 
4,309.777 (Patil); No. 3,426.364 (Lumb); and No. 
4,636.217 (Ogilvie et al). 

SUMMARY OF THE INVENTION 

The present invention provides a prosthetic in- 
tervertebral disc capsule adapted to be inserted in 
a sagittal direction within the nucleus of a damaged 
disc, characterized in that: said capsule is of an 
elongate cylindrical configuration and has a diam- 
eter approximating the height of a human disc 
space and a length approximately the sagittal di- 
ameter of the vertebral body (that is, approaching 
the sagittal diameter of the disc, including the wall 
thickness), said capsule comprising: an outer layer 
of strong, inert fibers intermingled with a bioresor- 
bable material which attracts tissue ingrowth, and a 
fluid-filled bladder, such that when two of these 
capsules are inserted side-by-side into the nucleus 
of the annulus of a damaged disc, each lying near 
one of the lateral edges of the disc and spaced 
from the other capsule, they will maintain both 
height and motion, including front-to-back bending, 
at the disc space, but will limit rotation. 

As indicated above the capsule has a length 
approaching (or approximately) the sagittal diam- 



eter of the vertebral body. It will be appreciated 
that this includes inter alia capsules having a length 
of less than the sagittaTdiameter of the vertebral 
body, for example, capsules having a length ap- 
6 proximately the sagittal diameter of the nucleus of 
the body. 

The fluid preferably is a thixotropic gel having 
a viscosity and velocity-shear behaviour imitating 
the natural rheology of intradiscal nuclear tissue. 

10 The prosthetic disc capsules should be im- 
planted in pairs. A surgical procedure for their 
implantation includes the steps of; 1) jacking apart 
the vertebrae adjacent to a damaged disc, 2) for- 
ming a substantially sagittal bore in the damaged 

15 disc near each of its lateral edges and spaced from 
the other bore, and 3) inserting an elongated cylin- 
drical prosthetic disc capsule axially into each 
bore. When two of these capsules have been in- 
serted side-by-side into the nucleus of the annulus 

20 of a damaged disc, each lying near one of the 
lateral edges of the disc, they will maintain both 
height and motion, including front-to-back bending, 
at the disc space, but will limit rotation, trans- 
location and, to a lesser degree, bending from 

25 side-to-side. 

The preferred posterior surgical approach in- 
volves drilling an 1 1 mm hole to provide a window 
through each of the facet joints, either before or 
after step 1) of the above-outlined surgical proce- 

30 dure. Then using the windows for access, the sur- 
geon performs step 2) of the procedure and re- 
moves debris from the boring and any other un- 
wanted material of the nucleus of the damaged 
disc. Then in step 3), a prosthetic disc capsule is 

35 inserted through each of the windows into the bore. 
In some cases, the implanted disc capsules can 
reestablish disc height, an especially desirable ob- 
jective in massively herniated discs or those that 
have continued to shrink following a much earlier 

40 herniation. 

The bores drilled in the disc preferably are 
sufficiently large to slightly decorticate the end 
plates of the adjacent vertebrae, thus promoting the 
attachment of the prosthetic capsules to the bone 

45 and adjacent tissue. 

In the foregoing posterior approach, the bores 
inherently are angulated toward each other at about 
5-10* off true sagittal, and this provides the advan- 
tage of permitting the bore to be deeper before 

50 there is any danger of the drill bit emerging from 
the other side of the disc. Because that angle is 
quite small, the implanted prosthetic capsules act 
virtually as if their axes or elongated directions 
were positioned in the true sagittal direction. 

55 Drilling of the facet joints can be avoided either 

by an anterior approach or be accessing the 
damaged disc posteriorly, medial to the facet 
joints. The latter approach involves the hazard of 



3 



5 



EP 0 304 305 B1 



6 



moving and thus possibly damaging the spinal 
nerves. Furthermore, this would require the bores 
in the disc to extend in the sagittal direction or 
slightly divergent from sagittal, so that the bores 
would need to be shorter than when drilling through 
facet windows. On the other hand a posterior ap- 
proach medial to the facet joints may be feasible 
by a percutaneous technique in which the pros- 
thetic disc capsules are moved into position with a 
minimum of disruption. 

When the prosthetic capsule is connected to a 
remote chamber that is designed to be punctured 
by a hypodermic needle, the chamber should be 
placed to be easily approachable by a long needle 
under x-ray fluoroscopic control. If an implanted 
prosthetic disc capsule causes some remolding of 
the vertebral body bone, then the space height will 
decline, and re inflation may be used to restore the 
height, perhaps several times. Thixotropic gels of 
differing behavior may be required in various pa- 
tients, and the ability to modify the gel after the 
prosthetic capsule has been implanted is permitted 
by a chamber which affords remote access to the 
bladder. 

Wh,en the bladder is connected by tubing to a 
remote reservoir or chamber which has a needle- 
puncturable, self-sealing membrane, the bladder 
need not be filled with the thixotropic gel until after 
being inserted into the damaged disc. After the 
novel disc capsule has been inserted into a damag- 
ed disc, a hypodermic needle can be used to inject 
thixotropic gel into the chamber, thus forcing the 
gel through the tubing into the bladder and inflating 
the bladder. The bladder may thus be fully inflated 
immediately after its insertion, or it may be inflated 
a little at a time in order to adjust or slowly in- 
crease the height of the disc space. A slow restora- 
tion of the disc height would permit natural elastic 
recovery, whereas a sudden rise might further dis- 
rupt or tear the annulus of the disc. The chamber 
can also be used with a hypodermic needle to 
withdraw some of the gel if it is judged to be 
overinflated. 

The chamber need not be needle-puncturable 
when it is separated into two compartments by a 
flexible, impermeable membrane. One of those 
compartments communicates with the bladder and 
contains thixotropic gel while the other compart- 
ment may contain a hygroscopic material and is 
formed with a moisture-permeable wall. Moisture of 
the body causes a gradual swelling of the hyg- 
roscopic material, hence forcing a gradual flow of 
thixotropic material to inflate the bladder gradually. 

In order to limit lateral bulging of the prosthetic 
disc capsule while in the disc space, strong, inert 
fibers may be woven into the outer layer to extend 
transversely through the bladder. These transverse 
fibers can be identical to the strong, inert fibers of 



the outer layer. When the prosthetic disc capsule is 
further inflated from a remote chamber, the trans- 
verse fibers will result primarily in an increase in 
the disc height. 

5 The ends of the novel prosthetic disc capsules 

may be invaginated so that as internal pressure 
rises or falls with vertebral loading, the ends may 
Invert or evert, exerting pressure against surround- 
ing tissue. This means to permit flexibility of the 

10 prosthetic disc capsule does not require an elastic 
stretch and recoil of the structure. 

To guard against the possibility that one of the 
prosthetic disc capsules may tend to work itself 
out. each of the capsules may be provided with 

15 circumferential flanges, like collars, formed to make 
the capsule easy to insert but more difficult to 
extract or to be spontaneously expelled. 

To guard against the possibility of the capsule 
rotating in the space during insertion or after im- 

20 plantation, the capsule preferably is provided with 
longitudinal fins or vanes. Both such longitudinal 
vanes and circumferential flanges can be formed of 
strong, inert fibers which can be identical to the 
fibers of the outer layer. 

25 The strong, inert fibers of the outer layer of the 

novel disc capsule and of other elements of the 
novel disc capsule can be made of carbon or a 
polymer, including either natural or synthetic poly- 
mers such as cold-drawn poly(ethyIene tereph- 

30 thalate) polyester fibers. The bioresorbable material 
can be polylactic or polyglycolic acid or collagen 
(e.g., semi-synthetic), each of which normally be- 
comes replaced by tissue ingrowth and thus be- 
comes bonded to surrounding tissue. This replace- 

35 ment by living tissue assures the permanent flexi- 
bility of the implanted prosthesis. See U.S. Patent 
No. 4,643,734 (Lin) which names additional useful 
bioresorbable materials. 

The bioresorbable material may itself be fi- 

40 brous and interwoven with the inert fibers. On the 
other hand, the outer layer, circumferential flanges, 
and longitudinal vanes can be woven together of 
inert fibers (either coated or uncoated with 
bioresorbable material) and then impregnated with 

45 bioresorbable material. 

After implantation, it is not necessary that there 
be an ingrowth of vertebral body bone into the 
outer layer of the prosthetic disc capsule so long 
as a close fibrous bond develops between the 

50 outer layer and the bone. The fibers of the outer 
layer preferably are woven to permit considerable 
pressure containment. 

The bladder should be flexible but not nec- 
essarily elastic. Suitable materials for the bladder 

55 include oriented poly(ethylene terephthalate), high- 
density polypropylene, silicone rubber, and 
copolymers cf silicone and carbonate. 

When the novel prosthetic disc capsule in- 
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eludes a remote chamber, the bladder, chamber 
and connecting tubing preferably are formed of the 
same material, e.g., by blow molding. By making 
the bladder as well as the chamber of a self- 
sealing material, a needle can be used to pull the 
transverse fibers through the bladder and also to 
interweave them with fibers of the outer layer, 
preferably while simultaneously weaving the outer 
layer and its ridges and flanges. When the bladder 
is not self-sealing, it is desirable to form it in two 
halves which can be sealed together after trans- 
verse fibers have been put into place, followed by 
interweaving the ends of those transverse fibers 
with fibers of the outer layer. 

The thixotropic gel may be a mixture of an 
inorganic oil (e.g., silicone or fluorocarbon) and a 
gelling agent such as fumed silica (preferably pro- 
viding from approximately 3 to 10% by weight of 
the mixture and affording a Brookfield viscosity 
between 100 and 10.000 cps. at 6 rpm). The vis- 
cosity of the gel is selected to permit movement 
with normal rapidity during bending at the interver- 
tebral space while restricting motion, especially 
during slow postural changes. A bulletin entitled 
"Cab-O-SII Properties and Functions" from Cabot 
Corp. (dated 9/83) says at page 10 that "Cab-0- 
Sil" fumed silica has been authorized by F.D.A. for 
use in pharmaceutical products for internal and 
topical applications. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawing, all figures of which are sche- 
matic, 

Fig, 1 is a perspective view of a preferred elon- 
gated prosthetic disc capsule of the invention 
with a remote chamber by which the capsule 
can be further inflated or deflated; 
Fig. 2 is an enlarged central section along line 
2-2 of Fig. 1; 

Fig. 3 is a posterior view of a human spine 
showing two windows that have been drilled 
through lower portions of facets to provide con- 
venient access for implanting a pair of the pros- 
thetic disc capsules of Figs. 1 and 2 into a 
degenerated disc between the L4 and L5 verte- 
brae; 

Fig. 4 is a transaxial view of the spine as pre- 
pared in Fig. 3 with the L4 vertebra not shown; 
and 

Fig. 5 is a section along line 5-5 of Fig. 4, 
reduced in size. 

DESCRIPTION OF THE PREFERRED EMBODI- 

The elongated prosthetic disc capsule 10 
shown in Fig. 1 has an outer layer 12 consisting of 



a network of strong, inert polymeric fibers inter- 
woven with bioresorbable fibers which attract tissue 
ingrowth. Also interwoven with said fibers are 
strong, inert polymeric fibers arranged to form two 

5 circumferential bands or flanges 14 and longitudinal 
fins or vanes 16 that project from the external face 
of the outer layer 1 2. 

The outer layer 1 2 surrounds a bladder 1 8 that 
contains a thixotropic gel 20 as seen in Fig. 2. A 

10 small tube 22 connects the bladder to a small 
remote chamber 24 consisting of a needle-punc- 
turable, self-seating membrane. After the prosthetic 
disc capsule 10 has been implanted Into a human 
spine as shown in Figs. 4 and 5, the tube 22 

15 permits the chamber 24 to be positioned as in Fig. 
4 so that thixotropic gel can be added to or drawn 
out of the chamber 24 by insertion of a hypodermic 
needle without penetrating into the spinal zone. 
The zone of implantation is at a degenerated or 

20 herniated disc 26 between the L4 and L5 lumbar 
vertebrae. As seen in Fig. 3, windows 28 and 28a 
have been drilled into lower portions of the facets 

30 and 30a. Using those windows, a pair of bores 

31 and 31a have been drilled into the disc 26, with 
25 each bore near a lateral edge of the damaged disc 

26 and angulated toward the other bore at about 
10* to the sagittal direction. Also using those win- 
dows, the drilling debris and possibly other parts of 
the nucleus of the disc have been removed, after 

30 which the prosthetic disc capsule 10 and an Iden- 
tical prosthetic disc capsule 10a have been axially 
inserted into the bores 31 and 31a, respectively, 
without disturbing the spinal nerve. 

As seen In Fig. 4. the prosthetic disc capsules 

35 10 and 10a have been inserted into the bores 31 
and 31 a and hence are positioned side-by-side and 
spaced apart with the elongated direction or axis of 
each of the capsules extending at an angle of 
about 10° to the sagittal direction. Fig. 5 shows 

40 that the prosthetic disc capsules 10 and 10a have 
restored the height of the space between the verte- 
brae L4 and L5 with a tightening of the annulus of 
the disc 26. This relieves pressure on the nerves 
that had been caused by a combination of collapse 

45 of the disc space and bulging of the weakened 
annulus. 

Referring again to Fig. 2, a number of poly- 
meric or other strong, inert fibers 32 extend trans- 
versely across the equator of the disc capsule 10 

50 and are interwoven with the fibers of the outer layer 
12. Because of these transverse fibers 32, the 
prosthetic disc capsule 10 resists becoming flat- 
tened by vertical pressures in the patient's spine, 
thus retaining the spacing between the lumbar ver- 

55 tebrae L4 and L5 between which It and the disc 
capsule 10a are implanted. The longitudinal vanes 
16 and 16a serve to inhibit rotation Of the pros- 
thetic disc capsules, while the circumferential 
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flanges 14 and 14a better anchor the disc capsules 
in the space between the vertebrae. 

Claims 

1. A prosthetic intervertebral disc capsule (10) 
adapted to be inserted in a sagittal direction 
within the nucleus of a damaged disc, char- 
acterized in that: said capsule is of an elongate 
cylindrical configuration and has a dianneter 
approximating the height of a human disc 
space and a length approximately the sagittal 
diameter of the vertebral body, said capsule 
comprising: an outer layer (12) of strong, inert 
fibers intermingled with a bioresorbable ma- 
terial which attracts tissue ingrowth, and a 
fluid-filled bladder (18), such that when two of 
these capsules (10, 10a) are inserted side-by- 
side into the nucleus of the annulus of a 
damaged disc, each lying near one of the 
lateral edges of the disc and spaced from the 
other capsule, they will maintain both height 
and motion. Including front-to-back bending, at 
the disc space, but will limit rotation. 

2. A prosthetic disc capsule as defined in claim 1 
wherein the fluid filling the bladder is a thix- 
otropic gel having a viscosity and velocity- 
shear behaviour Imitating the natural rheology 
of intradiscal nuclear tissue. 

3. A prosthetic disc capsule as defined in claim 2 
wherein said thixotropic gel has a Brookfield 
viscosity between 100 and 10,000 cps. at 6 
rpm. 

4. A prosthetic disc capsule as claimed in any of 
claims 1 to 3 having strong, inert fibers woven 
into the outer layer and extending transversely 
through the bladder to limit lateral bulging. 

5. A prosthetic disc capsule as claimed in any of 
claims 1 to 4 having external ridges (14) or 
longitudinal vanes (16) attached to the outside 
of the capsule to inhibit rotation of the capsule 
(10) within the disc space. 

6. A prosthetic disc capsule as claimed in any of 
claims 1 to 5 wherein the ends of the capsule 
are invaginated. 

7. A prosthetic disc capsule as claimed in any of 
claims 1 to 6 wherein said bioresorbable ma- 
terial comprises fibers which are interwoven 
with said inert fibers. 

8. A prosthetic disc capsule as claimed in any of 
claims 1 to 7 wherein said bioresorbable ma- 



terial Is coated on the inert fibers. 

9. A prosthetic disc capsule as claimed in any of 
claims 1 to 8 wherein said bioresorbable ma- 

5 terial is selected from polylactic acid, poly- 

glycollc acid, and collagen. 

10. A prosthetic disc capsule as claimed in any of 
claims 1 to 9 and including a hollow tubing 

10 communicating with said bladder (18) and an 

external chamber (24), and means for injecting 
or withdrawing fluid into or from the chamber. 

11. A prosthetic disc capsule as defined in claim 
75 10 wherein said chamber (24) consists of a 

needle-puncturable, self-sealing membrane. 

Revendicatlons 

20 1. Une capsule prosthetique (10) de disque inter- 
vertebral apte h etre ins6ree dans une direc- 
tion sagittate k Tinterleur du noyau d'un disque 
endommage, caracterisee en ce que: ladite 
capsule est d*une configuration cylindrique al- 

25 longee, son diametre est voisin de la hauteur 

de I'espace d'un disque humain et sa longueur 
est approximativement ^gale au diametre sa- 
gittal du corps vertebral, ladite capsule com- 
prenant: une couche ext^rieure (12) en fibres 

30 inertes robustes, melangee intimement avec 

une matiere bioresorbable qui attire des tissus 
en croissance, et une vessie (18) remplie de 
fluide, d*une maniere telle que lorsque deux de 
ces capsules (10, 10a) sont Inserees c6te-a- 

35 cote dans le noyau du corps annulaire d'un 

disque endommage, chacune reposant pres 
d*un des bords lateraux du disque et etant 
espacee de I'autre capsule, elles maintiennent 
tant la hauteur que le mouvement, y compris la 

40 flexion d'avant en arriere, a I'espace du dis- 

que, mais limitent la rotation. 

2. Un capsule prosthetique de disque selon la 
revendication I dans laquelle le fluide remplis- 
45 sant la vessie est un gel thixotropique dont le 

comportement de viscosite et de cisaillement 
en Vitesse imite la rh^ologie naturelle du tissu 
nucleaire interdiscal. 

50 3. Une capsule prosthetique de disque selon la 
revendication 2 dans laquelle ledit gel thixotro- 
pique est d'une viscosity Brookfield comprise 
entre 100 et 10.000 cps h 6 tours/minute. 

55 4. Une capsule prosthetique de disque selon 
I'une quelconque des revendicatlons 1 ^ 3 
comprenant des fibres Inertes robustes tissues 
dans la couche exterleure et s'etendant trans- 
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versalement h travers la vessie pour limiter un 
gonflement lateral. 



8. Une capsule prosthetique de disque selon 
Tune quelconque des revendications 1 a 7 
dans laquelle ladite matiere resorbable forme 
un revetement sur les fibres inertes. 



11. Une capsule prosthetique de disque selon la 
revendication 10 dans laquelle ladite chambre 
24 consiste en une membrane susceptible 
d'etre percee par une aiguille et se fermant 
d'elle meme de fagon etanche. 

PatentansprUche 

1. Eine prothetische Zwischenwirbelkapsel (10), 
ausgebitdet zum Einfugen in einer sagittalen 
Richtung in den Nukleus einer beschadigten 
Bandscheibe, dadurch gekennzeichnet, daB 
die Kapsel von langgestreckter zylindrischer 
Konfiguration ist und einen Durchmesser auf- 
weist, der sich der Hohe eines menschllchen 
Scheibenraums nahert und eine Lange, die 
den sagittalen Durchmesser des vertrebalen 



Korpus annahert. welche Kapsel umfaj3t: Eine 
auiSere Schicht (12) aus festen inerten Fasern 
im Wechsel mit einem bioresorbierbaren Mate- 
rial, das das Gewebeeinwachsen begunstigt 
und eine fluidgefullte Blase (18) derart. dai3, 
wenn zwei solcher Kapsein (10, 10a) Seite an 
Seite in den Nukleus des Anulus einer bescha- 
digten Bandscheibe eingefiigt werden, wobei 
jede nahe einer seitiichen Kante der Scheibe 
liegt und im Abstand von der anderen Kapsel, 
sie sowohl die Hohe als auch die Bewegung 
einschlieiSlich der FrontrOckbiegung bei dem 
Bandscheibenraum zulassen, jedoch die Dre- 
hung begrenzen, 

2. Eine prothetische Scheibenkapsel nach An- 
spruch 1, bei der die Fluidfuliung der Blase ein 
thixotropes Gel ist mit einer Viskositat und 
einem Geschwindigkeits-Scher-Verhalten, das 
die naturliche Rheologie von Interdiskus- 
Nukleus-Gewebe imitiert. 

3. Eine prothetische Scheibenkapsel nach An- 
spruch 2, bei der das thixotrope Gel eine Bro- 

25 okfield Viskositat zwischen 100 und 10 000 

cps. bei 6 Upm aufweist. 

4. Eine prothetische Scheibenkapsel nach einem 
der Anspruche 1 bis 3 mit festen inerten Fa- 
sern, die in die auflere Schicht gewebt sind 
und sich quer durch die Blase erstrecken zum 
Begrenzen der seitiichen Auswoibung. 

5. Eine prothetische Scheibenkapsel nach einem 
der Anspruche 1 bis 4 mit auBeren Rippen (14) 
Oder Langsflugein (16), die an der AuBenseite 
der Kapsel angebracht sind zum Unterdrucken 
der Rotation der Kapsel (10) innerhalb des 
Scheibenraums. 

6. Eine prothetische Scheibenkapsel nach einem 
der Anspruche 1 bis 5, bei der die Enden der 
Kapsel eingestUlpt sind. 

45 7, Eine prothetische Scheibenkapsel nach einem 
der Anspruche 1 bis 6, bei der das bioresor- 
bierbare Material Fasern umfajSt, die mit den 
inerten Fasern venwebt sind. 

50 8. Eine prothetische Scheibenkapsel nach einem 
der AnsprGche 1 bis 7, bei der das bioresor- 
bierbare Material auf die inerten Fasern aufge- 
bracht ist. 

55 9. Eine prothetische Scheibenkapsel nach einem 
der Anspruche 1 bis 8, bei der das bioresor- 
bierbare Material ausgewahit ist aus Polymitch- 
saure, Polyglykolsaure und Collagen. 



5. Une capsule prosthetique de disque selon 
Tune quelconque des revendications 1 a 4 5 
comprenant des nervures exterteures (14) ou 
des ailettes longitudinales (16) attachees a 
Texterieur de la capsule pour empecher la 
rotation de la capsule (10) a I'inteheur de I'es- 
pace de disque. io 

6. Une capsule prosthetique de disque selon 
Tune quelconque des revendications 1 a 5 
dans laquelle les extremites de la capsule sent 
invaginees. 75 

7. Une capsule prosthetique de disque selon 
Tune quelconque des revendications 1 a 6 
dans laquelle ladite matiere bioresorbable 
comprend des fibres qui sent entrelacees avec 20 
lesdites fibres inertes. 



9. Une capsule prosthetique de disque selon 
Tune quelconque des revendications 1 a 8 
dans laquelle ladite matiere bioresorbable est 30 
choisie parmi I'acide polylactique, Tacide poly- 
glycolique et le collagene. 

10. Une capsule prosthetique de disque selon 
Tune quelconque des revendications 1 ^ 9 et 35 
comprenant une tubulure creuse mettant en 
communication ladite vessie (18) avec une 
chambre externe (24) et des moyens pour 
injector du fluide dans la chambre ou en retirer 
de celle-ci. 40 
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10. Eine prothetische Scheibenkapsel nach einem 
der Anspruche 1 bis 9 und umfassend ein 
hohles Rohr. das mit der Btase (18) und einer 
aufieren Kammer (24) kommuniziert, sowie 
Mittel fur das Injizieren oder Entnehmen von 5 
Fluid in die Kannmer bzw. aus der Kammer. 

11. Eine prothetische Scheibenkapsel nach An- 
spruch 10, bei der die Kammer (24) aus einer 
nadelpunktierbaren setbstdichtenden Membran io 
besteht. 
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